This paper explores how the sequence of positive or negative comments and the degree of product involvement affect the purchase intention of consumers through a 2 × 2 experiment. The results demonstrated that the sequence of positive or negative supplementary comments will affect the consumer's purchase intention, while the degree of product involvement will adjust the relationship between them. Specifically, the conclusions include three points: (1) compared to initial comments, supplementary comments have a greater impact on a consumer's purchase intention; (2) when the initial comments are positive but the supplementary ones are negative, consumers who have a high degree of product involvement would have a greater purchase intention than those who demonstrate a low degree of product involvement;
I. INTRODUCTION
Supplementary comments, as their name suggests, can supplement and even become the main source of product information as they reduce uncertainty during the shopping process [1] , [2] . Scholars identify the supplementary comment as a key factor in consumer's purchase-making decisions. Some e-commerce platforms, such as Taobao (www.taobao.com) and Tmall (www.tmall.com), have introduced supplementary comment features in their comment system and encourage consumers to give their supplementary comments to modify or complete the initial ones. In this study, 'supplementary comments' refer to online comments published by consumers at different times after purchasing a product or service.
Prior studies have shown that when scholars study online comments' impact on consumers' behavior, they mainly investigate comments' content and characteristics of publishers and recipients. For product sales [3] , [4] , consumer's attitude and behavior [5] , [6] and evaluation of information [7] , it is generally agreed that the online comments' features, The associate editor coordinating the review of this manuscript and approving it for publication was Claudio Agostino Ardagna . such as the valence of comments, the volume of comments, and variation of comments, ratings of comments etc., are important. The social information disclosed by publishers, such as ranking, real name, previous comments, interests etc., could also affect consumers' behavior by helping them sense the usefulness and credibility of online comments [8] . Perception of information persuasiveness is linked to observations of how recipients with different characteristics usually have different ways of dealing with information [9] , [10] . By failing to consider how variations in sequence influence the consumers' impression, and mainly focusing on initial comments, the literature misses the importance of supplementary comments. Previous research has found that the sequence of information has a great impact on an individual's perception, judgment, and choice. For example, Lohse found that consumers are more likely to browse and select the top-of-the-line ads when browsing Yellow Page ads [11] . Businesses listed near the end have less chance of being chosen because the search terminates before the full scan is completed. Thus, since ads viewed first are more likely to be chosen, it suggests that consumers choose businesses they viewed early in their scan. However, whether the sequence of initial comments and supplementary comments with different valence influences a consumer's purchase intention remains a less researched question. Therefore, this article will explore the difference in impact caused by initial comments and supplementary comments separately while taking the sequential effect into account.
The rest of the paper is organized as follows. In Section 2, we review the relevant studies and findings. The hypotheses are introduced in Section 3. Section 4 describes the methodology of this research. In Section 5, we present the empirical analysis of the impact of online comments' order and product involvement on consumers' purchase intention. Conclusions and implications for researchers and practitioners are presented in Section 6.
II. THEORY AND LITERATURE REVIEW A. ONLINE COMMENTS INFLUENCE ON PURCHASE INTENTION
There is an integrated research model describing the relationship between online comments and consumer behavior which contains five factors: stimuli, recipients, communicators, responses and scenarios, and originates from the social communication framework. Cheung and Thadani1 found that online comment valence has a significant effect on comment credibility, and further showed that online comment credibility has a positive effect on comment adoption and information usefulness. A positive review offers information that evaluates the object positively and vice versa for a negative review [12] - [14] .
Chevalier and Mayzlin3 found that an improvement in a book's comments leads to an increase in relative online sales. And even a positive review of a book on Amazon.com can increase the sales of that book at Baniesandnoble.com. Ho-Dac et al. found that positive (negative) online customer reviews (OCRs) increase (decrease) the sales of models of weak brands (i.e., brands without significant positive brand equity) [15] . In contrast, OCRs have no significant impact on the sales of models of strong brands, although these models do receive a significant sales boost from their great brand equity. Studies on consumer behavior showed that during the purchasing process, especially when assessing information and making purchase decision, a consumer tends to pay more attention to negative comments rather than positive ones [16] , [17] .
B. SUPPLEMENTARY COMMENTS
Many e-commerce platforms, such as Taobao and Tmall etc., have extended their online comment platforms by allowing consumers to post their recommendations or comments again after they experience the product. In light of this, scholars are gradually focusing on investigating the impact of supplementary comments on consumers' purchase intentions. Conclusions drawn through attribution theory found that consumers have a higher perceived usefulness of supplementary comments than initial comments. For example, Shen et al. results indicate that, compared with original comments, supplementary comments have a greater impact on consumers' attitude, purchasing intention, as well as merchants' service quality [18] .
Among supplementary comments, contradiction of comment valence is mostly attributed to the product itself, thus the perceived usefulness of supplementary comments is shown to be higher. As a supplement to original one(s), supplementary comments may be consistent or ambivalent with the former. The relationship between original comments and supplementary ones includes four categories: positive original comment/positive supplementary comment, positive original comment/negative supplementary comment, negative original comment/positive supplementary comment, negative original comment/negative supplementary comment [18] .
In prior studies, it is generally agreed that expressing consistent views and opinions repeatedly can make them more credible, believable, and persuasive [19] , [20] . Thus, we can conclude that the original and supplementary comments with same valence (both are positive or negative) would have a better persuasiveness and a greater impact on consumers. However, the question of whether the effect will be a positive or a negative one when the valences of original and supplementary comments are contradictory remains understudied.
C. SEQUENTIAL EFFECT
Sequential effect refers to the fact that the same information will be perceived and judged differently, according to the order in which it is received, and includes the primacy effect and the recency effect. The primacy effect is a cognitive bias that occurs when the first item of a list or a sequence is remembered or chosen over all the other items because the cognitive capacity of short term memory at the beginning of the list is still unburdened, compared to its status in the middle of the list [21] , [22] . The recency effect refers to the tendency to mainly take into account the last item of a list or a sequence because this last item is the latest piece of information and therefore the easiest to bring to mind [23] , [24] .
Evidence shows that the sequential effect will affect consumers' impressions, judgments and decision-making. Asch proved it through conducting experiments [25] . Baird and Zelin also proved that the order of bad news and good news in the qualitative sections of an annual report could influence investor perceptions [26] . Scholars likewise found the existence of both the primacy effect and the recency effect through examining the influences of the order of information with different valence. Buda and Zhang's findings demonstrated that the primacy effect linked information order to the recipients' purchase intention [27] . Purnawirawan et al. provided evidence of a wrap effect: starting and concluding (wrapping) a set with positive (negative) comments biases recall and impression toward the positive (negative) direction [28] . Comment recollection has been shown to affect the attitude and intention toward the product indirectly through its effect on the reader's impression of the comments. However, the question of whether the wrap effect is still valid when the valences of starting and concluding comments are contradictory is still understudied.
D. ELABORATION LIKELIHOOD MODEL
The Elaboration Likelihood Model (ELM) identifies the role of elaboration in the process of attitude change. Specifically, it argues that utilizing elaboration techniques can promote attitude change. Petty and Cacioppo showed that increasing the number of arguments in a message, as a form of elaboration, can affect attitude either by enhancing issue-relevant thinking or by serving as a relatively simple acceptance cue [29] . Two important factors influencing the degree of individual information processing effort in the ELM model are the motivation and ability to analyze information. Before discussing the consumer's behavior, we assume that the recipient will start processing right after receiving the information. Considering the relationship between the recipient and information, the recipient's information processing methods could be divided into two kinds: (1) when the recipient and information are related to a high degree, the motivation and ability of information analysis could also be very high. Thus, through an elaboration of information, the individual would pay more attention to the context, resulting in his or her attitude towards the goal; (2) when situation is reversed, the recipient's motivation and ability to analyze information are low, so he or she would make less effort in focusing on attitude formation, which is often expressed as identification or compliance.
Attitudes formed by different information processing methods can be maintained for varying lengths of time. A durable and stable attitude will come into being when the recipient with strong motivation has enough ability to process information. Otherwise, a changeable attitude can emerge.
The ELM has also been introduced into research projects to analyze the sequential effect's occurring conditions. Haugtvedt and Wegener's experimental findings indicated that when participants were motivated to elaborate on message content, a primacy effect occurred [22] . When participants were unmotivated, a recency effects occurred. Thus, they found and replicated primacy and recency effects when participants were randomly assigned to high versus low elaboration conditions. The attitude strength perspective proposed by the ELM would predict that the primacy effect brought about by ignoring later information should decay faster than primacy effects brought about by a high level of elaboration in specific cases such as time pressure. Similarly, there may be conditions under which the recency effects could be made to endure. For instance, subjects could be induced to evaluate the arguments they recall in the low-elaboration case. If these subjects engage in thoughtful evaluation of these arguments, then the observed recency effect might persist to a relatively high degree. If these subjects were disrupted from doing such evaluation of recalled arguments, however, the recency effects is unlikely to persist.
III. HYPOTHESIS DEVELOPMENT
It can be concluded from the literature review that although many scholars have studied the sequential effect from different angles, the role of online comments' primacy and the recency effect's role in consumers' decision-making has not been sufficiently discussed. Predicting a consumer's overall attitude and purchase intention in cases when the valence of initial and supplementary comments is contradictory, is still difficult. Therefore, in this article we will discuss the impact of comments with different valence on consumer's purchasing intention, specifically by considering supplementary comments.
To explore under what circumstance the primacy effect and the recency effect would occur, we use the ELM to study the impact of comment sequence on purchasing intention in different cases. In addition, we introduce the concept of product involvement, which refers to the perceived importance of a product, as a moderating factor [30] . According to the ELM, when a consumer is highly involved in product, he/she will feel that the information received is closely related to himself/herself, resulting in a high information processing motivation to analyze given information fully. On the contrary, when the degree of a consumer's product involvement is low, he/she would think that the information received is less relative, causing a low information processing motivation and a low degree of cognitive effort allocated to analyzing the information.
Prior studies have analyzed the impact of cognitive motivation on information persuasiveness. For example, through a simulated jury study, scholars found that the decision given by a person with high cognitive motivation would be more consistent with the evidence provided at the beginning. When a person with low cognitive motivation makes his/her decision, he/she would be more aligned with the evidence given later. 31 Haugtvedt and Wegener pointed out that situations that foster high levels of message elaboration lead to the increased influence of an initial message on final judgments (a primacy effect), whereas situations that foster low levels of message relevant elaboration lead to the greater influence of a second message on final judgments (a recency effect) [22] .
Based on the above discussion, we believe that the sequence of positive comments and negative comments in supplementary comments will affect the consumer's purchasing intention. And the degree of the consumer's product involvement will adjust the relationship between comment sequence and consumer's purchasing intention.
When browsing the supplementary comments whose valence are contradictory with the initial comments, highly involved consumers will form their corresponding attitudes and purchase decisions after fully processing the information received. In contrast, consumers who have a low product involvement tends to comply with the latest information, having made less effort to fully process given information. In other words, a significant difference exists in consumer's purchasing intention under two opposing circumstances: positive initial comment / negative supplementary comment and negative initial comment / positive supplementary comment.
For consumers who have a high degree of product involvement, the first information received will have a greater impact because they will process the information more exactly and comprehensively, having considered the initial information carefully. This is a good example of the primacy effect occurring.
Therefore, in the case of positive initial comment/negative supplementary comment, consumers with a high product involvement are more willing to purchase. On the other hand, consumers with a low product involvement, tend to have a product judgment consistent with the last received information. Thus, this category of consumers may be affected by the recency effect when processing information. Therefore, in the case of negative initial / positive supplementary comments, positive supplementary comments have a greater impact on consumers with low product involvement than those with high product involvement.
Based on above considerations, we put forward the following hypothesizes:
H1: The sequence of positive and negative comments will affect consumers' purchase intention.
H2: In the case of a positive initial comment/negative supplementary comment, consumers with high product involvement will have higher purchase intention than those with low product involvement.
H3: In the case of a negative initial comment/positive supplementary comment, consumers with low product involvement will have a higher purchase intention than those with high product involvement.
IV. METHODOLOGY A. EXPERIMENTAL DESIGN
The research uses a 2 (Sequence: positive initial comment/ negative supplementary comment vs. negative initial comment/positive supplementary comment) × 2 (Product involvement: high product involvement/low product involvement) experiment to verify the hypotheses.
B. RESEARCH OBJECTS AND DATA COLLECTION
Books are selected in this study for the following reasons: Firstly, consumers are more inclined to make a purchase decision based on online comments when buying experience goods (such as books) [32] . Secondly, buying books with the intention of keeping them for some time could increase the possibility of publishing supplementary comments online. Thirdly, online comments about books could be easily understood due to their familiarity.
This experimental book's online comments come from Tmall in Taobao, which is currently the largest e-commerce platform in China. The merchants of Tmall are enterpriseclass merchants strictly audited by Taobao. Every day, a large number of consumers buy products in Tmall and publish online comments. Tmall has a formulated strict online comment release management system to ensure the relevance, objectivity, intelligibility, credibility and elaboration of online comments. So the experimental data of this paper are reliable.
The quality of online comment has been proved to be an important factor affecting customers' purchasing intention. Online comment quality refers to 'the persuasive strength of comments embedded in an informational message'. A comment with high quality is closely related to a product, and could be easily understood and proven. On the contrary, low quality comments refer to those lacking evidence. Thus, a comment with high quality has a greater impact than a lowquality comment. We selected a pair of initial and supplementary comments without significant differences in quality through a pre-experiment to exclude the interference caused by online comments quality. Then the selected comments were used in the formal experiment.
C. PRE-EXPERIMENT
McKinney et al. used constructs like relevance, timeliness, reliability, scope and perceived usefulness of information to evaluate comment quality [33] . Cheung et al. explored the relationship between comment quality and comment adoption based on the comment relevance and integrity [34] . Hur et al. thought that integrated, coherent and accurate comments would be more easily adopted [35] . Based on above studies, we evaluated the quality of comments according to the following five factors: relevance, objectivity, intelligibility, credibility and elaboration. Relevance refers to the extent that information is related to products [33] , [34] . Objectivity refers to the extent to which a comment is fit for the fact [36] , [37] . Intelligibility measures whether the online comments are easy to understand [38] . Credibility refers mainly to whether the online comment is trustworthy, and elaboration to whether the online comment includes the necessary details of a relevant product [29] .
In this experiment, we first randomly selected a book item from an online shopping website (Tmall website). Then, ten pairs of supplementary comments, expressed definitely, including necessary content and involving both positive and negative valence, were selected. According to Shen et al. the word count of comments ranging from 30 to 50 is trustworthy [18] . So our comments are all within this scope.
After being shown ten comments with a random sequence, participants were requested to rank them with relevance, objectivity, intelligibility, credibility and elaboration through a 7-point Likert scale (from 1 to 7, 1 for a comment with a very poor quality, and 7 for a comment with a very high quality). Questionnaires were distributed through the network channel, and 62 were collected.
Among the 62 participants, 25 are males, and 37 are females. The sex ratio of participants is generally balanced. 69.35% of them are in the range of 18 to 25 years old, and 22.58% of them are ranging from 26 to 35 years old, and those older than 35 years are 8.06%. Overall, the age structure of participants is younger, which is in line with the characteristics of online shopping consumers. 90.32% of the subjects of the study are undergraduate or have got a master's degree, which means they belong to an important group of online shopping users.
The sample data was analyzed by a paired T test and the experimental results are shown in Table 1 . It showed that there was no significant difference in the quality between initial and supplementary comments contained in group 2, 4, 8 (p > 0.05), and they could all be used as materials for formal experiments. Among these three groups, the mean difference of the initial and supplementary comments in the 4th group is the smallest (the mean difference was 0.323). Therefore, this article chose the 4th group of comments as the material for the subsequent analysis, as shown in Table 2 . 
D. EXPERIMENTAL DESIGN AND PROCESS
In order to manipulate the experiment, we selected the online comments shown in Table 2 as positive and negative supplementary comments. We provided participants with different experimental scenarios to control consumers' product involvement level following Park and Lee's role-based scenario [17] , see in Table 3 .
The experimental groups are divided into 4 according to sequence (positive initial comment/negative supplementary comment vs. negative initial comment/positive supplementary comment) and product involvement (high product involvement/low product involvement). Each group has 100 participants and totally 400 participants were involved. Participants were randomly assigned to those 4 groups.
We did the experiment following these steps: First, we explained the corresponding experimental scenarios to participants. Second, the participants read the supplementary comment in the corresponding scenario. Finally, they answered the questions according to the scenarios and supplementary comments to measure their purchase intentions.
V. RESULTS

A. DESCRIPTIVE STATISTICS
Among the 400 participants, 181 were male and 219 were female, and the proportion of male and female samples was balanced. Most of the participants were aged between 18 and 25, accounting for 93.25% of the survey samples. All participants were undergraduate. About 68% of the participants shop online at least once every month. Overall, participants were familiar with online shopping and had a certain amount of online shopping experience, Table 4 describes the sample characteristics
B. ONE-WAY ANOVA
We conducted a one-way ANOVA for gender, age, education, and online shopping experiences. The significance of each variable is greater than 0.05, indicating that the participants' gender, age, education, and online shopping frequency do not cause differences in purchase intention. Therefore, we will only do an overall analysis for the sample.
C. MEASURES AND PRINCIPAL COMPONENT ANALYSIS (PCA)
Before examining the proposed hypotheses, a principal component analysis with a varimax rotation was conducted to scrutinize the 6 items (three items for product involvement, three items for purchase intention) (see Table 5 ). The PCA supported a two-component product involvement and purchase intention. As shown in Table 5 , the two factors explained 86.2% of the variance. The first factor, product involvement accounted for 45.0% of the variance and its three items formed a reliable scale as assessed by Cronbach's alpha (α = .90). The second factor, purchase intention, explained 41.2% of the variance (α = .94). Based on the results of the PCA and reliability analyses, the scale has good reliability and validity. Table 6 describes the two factors. 
D. VALIDITY TEST OF MODERATOR VARIABLE
An independent sample T-test was applied to determine the validity of product involvement (as shown in Table 7 ). The results showed that there were significant differences between the two groups with high/low product involvement. The mean value of product involvement in the high-level group (M = 5.298) was significantly higher than that in the low-level group (M = 2.402). This suggests that participants in the high-involvement scenario have a clearer goal than the participants in the low-involvement scenario and they will process the product information more carefully. Therefore, we did have an effective control on product involvement. 
E. HYPOTHETICAL TEST
An independent sample T-test was used to verify the influences of the comment sequence on purchase intention (see Table 8 ). Purchase intention in negative initial comments/positive supplementary comments scenario (M = 4.433) was significantly higher than that in positive initial comments/negative supplementary comments scenario (M = 2.533). Hypothesis 1 is supported. It could be seen that when the initial comments and supplementary comments contradict, such as positive/negative or negative/positive, supplementary comments play a dominant role. Supplementary comments tend to have a great impact on purchase intention, while the initial comments affect purchase intention less. Table 8 T-test results for purchase intention in different sequence of comments.
The moderating effect of product involvement was also verified by the conducted independent sample T-test (see Table 9 ). In the positive initial comment/ negative supplementary comment scenario, significant difference exists in different product involvement conditions. Consumers with high product involvement have higher purchasing intention (M = 2.717) than those of low-product involvement (M = 2.350). Hypothesis 2 is supported. Different levels of product involvement also vary in the case of negative initial comment/positive supplementary comment. Consumers with a low product involvement have a higher purchasing intention (M = 4.687) than those with high product involvement (M = 4.180). Hypothesis 3 is verified. The influences of comment sequence and the moderating effect of product involvement are illustrated in Fig 1.   FIGURE 1 . The influences of comment sequence and the moderating effect of product involvement. In the positive initial comment/ negative supplementary comment scenario consumers with high product involvement have higher purchasing intention than those of low-product involvement. In the case of a negative initial comment/positive supplementary comment, consumers with a low product involvement have a higher purchasing intention than those with high product involvement. 
VI. DISCUSSION AND CONCLUSION A. DISCUSSION
In this study, we explored the impact of comment sequence (positive / negative) and product involvement on consumer's purchasing intention through 2 * 2 experiments. The results show that the sequence of positive or negative comments has an impact on consumer's purchasing intention. Furthermore, product involvement is shown to play a moderating role between them.
The results show that supplementary comments have a greater impact on purchase intention, which is consistent with existing research.4,39 There are clear recency effects in the online comments, which mean that the latest information tends to play a dominant role in influencing consumers. For example, consumers' purchasing intention tends to be low in the scenario of positive initial/negative supplementary comments. In the case of negative initial comments/positive supplementary comments, consumers' purchasing intention is relatively high. Therefore, the results suggest that when the valence of initial comments and supplementary comments are contradictory, consumers pay less attention to initial comments and focus their cognitive efforts on supplementary comments.
Many scholars have approached the study of information influence from the perspective of information valence. Most of the research results suggest that negative information is more influential than positive one. According to information availability and diagnostic theory, Herr et al. 16 emphasized that negative information is more diagnostic than positive information, and information with a negative valence has a greater impact on consumer decision making. In other words, there is a negative bias in studies of information effects.
However, the results of this study show that the negative bias effect in supplementary comments is not significant. Consumers tend to make their purchase decisions according to the latest information received. Negative initial comments have less impact on purchase decision-making than positive supplementary comments. Therefore, we argue that the sequence of comments can weaken the effects of negative deviations at certain times.40 Additionally, product involvement has a moderating effect on the relationship between comment sequence and consumer purchase intention. In the scenario with positive initial/negative supplementary comments, consumers with high product involvement have higher purchase intention than those of low product involvement. On the contrary, in the scenario with negative initial/positive supplementary comments, consumers with low product involvement have higher purchase intention than those with high product involvement. This shows that consumers with high product involvement will be affected by the primacy effect, while consumers with low product involvement will be affected by the recency effect when dealing with information.
B. MANAGEMENT IMPLICATION
This study has some practical implications for e-commerce platforms and e-commerce retailers.
Firstly, since the supplementary comments have greater impact on consumers than the initial ones do, enterprises should pay more attentions on the operation and management of supplementary comments, and encourage consumers to publish more supplementary comments. Secondly, although prior studies show negative comments have greater impact on consumers than positive ones do, this research proves that even when the initial comment is negative, if the supplementary one is positive, consumers tend to be more affected by the positive later one. So, enterprises should take effective remedial measures regarding the consumers who publish negative comments in order to make them change their initial attitude and publish positive opinions later on.
C. LIMITATION AND FUTURE RESEARCH
There are still some limitations in this paper. First, the subjects of the experiment are all college students. Although college students are active in online shopping, they cannot represent the entire online shopping community. This may lead to a lack of external validity in the research results. Future studies should broaden the scope of the subjects, collecting data from different groups to increase sample diversity and enhance the robustness of results.
Second, this article only selected books as the research objects used to verify the proposed hypothesis, therefore limiting the universality of the results. Studies have shown that the impact mechanism of online comments will be influenced by product types (e.g., experiential and search) [32] . Therefore, choosing different types of products as experimental objects may affect participants' choice and judgment, even affecting this paper's conclusions. Following research can choose different product types to explore whether the product category plays a moderating role to increase the persuasiveness of the results.
Third, in future research, we will add online comments of book and participants in the pre-experiment to ensure relevance, objectivity, intelligibility, credibility and elaboration of experimental data for the formal experiment.
